Camera-based Automatic System for Tool Measurements and Recognition  by Mikołajczyk, Tadeusz et al.
 Procedia Technology  22 ( 2016 )  1035 – 1042 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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GLJLWDO FDPHUDV DQG GHYHORSPHQW LQ WKH FRPSXWLQJ SRZHU RI FXUUHQW GHVNWRS DQG ODSWRS FRPSXWHUV $QDORJXH
FDPHUDVZKLFKKDVEHHQXVHGLQWKHSDVWUHTXLUHGGLJLWL]DWLRQKDUGZDUHWRWUDQVIHULPDJHGDWDWRDFRPSXWHU7KLV
REVWDFOHKDVEHHQDOOHYLDWHGZLWKWKHPRGHUQGLJLWDOFDPHUDVZKLFKRXWSXWLVGLUHFWO\XVDEOHRQ3&'LJLWDOFDPHUDV
FRPELQHG ZLWK VRIWZDUH FUHDWHG D SRVVLELOLW\ WR SURJUHVV WR QHZ DSSOLFDWLRQV RI LPDJH EDVHG VHQVLQJ >@
$SSOLFDWLRQV LQFOXGH DPRQJ SLFWXUH UHFRJQLWLRQ SURFHVVHV >@ DOVR PHDVXUHPHQW GHYLFHV >@ 5HVROXWLRQ DQG
SLFWXUHTXDOLW\RI HYHQ VLPSOH86%FDPHUDV DOORZV IRUZLGH UDQJHRI WKHLU DSSOLFDWLRQV0RVWO\GXH WRKLJKGDWD
WUDQVPLVVLRQ UDWH DQG UHODWLYHO\ ORZ FRVW RI HYHQ KLJK GHILQLWLRQ FDPHUDV >@ ,PDJH TXDOLW\ GHSHQGV
PRVWO\RQWKHVHQVRUW\SHXVHGLWVUHVROXWLRQPDWUL[VL]HDQGWKHTXDOLW\RIRSWLFV6HFRQGDULO\LWDOVRGHSHQGVRQ
WKHEXLOWLQVRIWZDUHLPDJHHQKDQFHPHQWDOJRULWKPV6HOHFWLRQRIWKHULJKW]RRPYDOXHHQDEOHVWRLQFUHDVHVHQVLWLYLW\










7KLV ZRUN SUHVHQWV LPDJHEDVHG WXUQLQJ WRROV PHDVXUHPHQW V\VWHP FRPELQHG ZLWK NQRZOHGJHEDVH WRROV
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0HDVXUHPHQWV\VWHP
6\VWHP XVHV D86% FDPHUD &0269*$  [ UHVROXWLRQ DV DQ LPDJH DFTXLVLWLRQ GHYLFH VHH )LJ 
&DPHUDLVFRQQHFWHGWRDFRPSXWHUWKDWXVHVVHOIGHYHORSHGVRIWZDUHLQ9LVXDO%DVLFIRULPDJHDFTXLVLWLRQDQG
DQDO\VLV &DOLEUDWLRQ RI FDPHUDPDNHV LW SRVVLEOH IRU YLGHRRSWLFDO PHDVXUHPHQWV RI OLQHDU GLPHQVLRQV RQ D IODW
VXUIDFH9DOXHRIFDOLEUDWLRQIDFWRUGHSHQGVRQWKHGLVWDQFHEHWZHHQZRUNSLHFHVXUIDFHDQGWKHFDPHUD7KHYLGHR
RSWLFDO PHDVXUHPHQW DFFXUDF\ GHSHQGV RQ WKH FDPHUD¶V UHVROXWLRQ DQG RSWLFDO ]RRP IDFWRU >@ 2SWLFDO ]RRP
DOORZVPDJQLI\WKHREMHFWLQWKHILHOGRIYLHZWKHVL]HFORVHWRWKHFDPHUD¶VVHQVRUGLPHQVLRQ'LJLWDOPDJQLILFDWLRQ
RIWKHLPDJHDOORZVIRUDGGLWLRQDOPDJQLILFDWLRQ
%HWZHHQ WKH UHDO VL]H RI WKH REMHFW OU DQG LWV LPDJH UHSUHVHQWDWLRQ RQ VFUHHQ OV D UHODWLRQVKLS LV GHILQHG LQ
HTXDWLRQ
]RRPOUOV     
'LPHQVLRQOVLQFUHDVHZLWKFDPHUDUHVROXWLRQDQGRSWLFDO]RRP7KHDFFXUDF\RIVFUHHQPHDVXUHPHQWLVGVDQG
GHSHQGVRQSL[HOVL]H7KHDFFXUDF\RIYLGHRRSWLFDOPHDVXUHPHQWVRIWKHUHDOREMHFWGULVGHILQHGLQHTXDWLRQ
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WR ILQG WRRO¶V HGJHV ,QWHUVHFWLRQ EHWZHHQ OLQHV DUH IRXQG EDVHG RQ FRPSDULVRQ RI PHDVXUHG REMHFW¶V FRORU ZLWK








7RRO LGHQWLILFDWLRQ LV SRVVLEOH ZKHQ FXWWLQJ HGJH DQJOHV DQG OLQHDU SDUDPHWHUV WRRO KROGHU¶V ZLGWK DUH








377153$)$1$3RODQGZLWKJHRPHWU\ NU NU H JR OV KDVEHHQXVHG(DFK
WLPH FKDQJLQJ WRRO¶V RULHQWDWLRQ DQG ORFDWLRQ LQ WKH FDPHUD¶V ILHOG RI YLHZ 7KH UHVXOWV RI WKLV H[SHULPHQW DUH
SUHVHQWHGLQ7DEOH'XULQJDOOWKHWULDOVVRIWZDUHZDVFDSDEOHRIIDLOIUHHWRROLGHQWLILFDWLRQ
)LJ$OJRULWKPRIWRROPHDVXUHPHQWDQGUHFRJQLWLRQSURFHVV
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7KHUHVXOWVRI WKHPHDVXUHPHQWVVKRZWKDWDVLJQLILFDQWDFFXUDF\FDQEHDFKLHYHGGHVSLWH WKHVLPSOLFLW\RI WKH
WHFKQLTXH'HVSLWHDVPDOORSWLFDO]RRP REWDLQHGSDUDPHWHUGUZDVHTXDOWRPP'XHWRWKHLQFOLQDWLRQ
RIWKHEODGHVWKHYDOXHVRIDQJOHVZHUHGHWHUPLQHGWREHNU NU 7KHHGJHDQJOHZDVFRPSXWHGWR
EHH ZKLFKZDVJUHDWHU WKDQ WKHQRPLQDOYDOXHGXH WR WKHDEEUHYLDWLRQRI WKHDVVRFLDWHG LQFOLQHGEODGH
7KHVHYDOXHVKRZHYHUE\ VHWWLQJDQDSSURSULDWHPDUJLQ IRUHUURU WKHZLGWKRI WKHKROGHU WRE PPDQG
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)XUWKHU GHYHORSPHQW RI WKH SUHVHQWHG DSSOLFDWLRQV LQ WKH XVH RI FDPHUDV ZLWK KLJKHU UHVROXWLRQ DXWRPDWLF
UHSOLFDWLRQRIPHDVXUHPHQWV LQ WKHYLFLQLW\RI WKHVHFDQW LQGLFDWLQJ WKHSRLQWVRIPHDVXUHPHQWZLOOEHFRQGXFWHG
0RUHRYHU SURFHGXUHV VKRXOG EH LPSURYHG IRU FXWWLQJ HGJH JHRPHWU\PHDVXUHPHQWV DW VPDOO YDOXHV RI DX[LOLDU\
HQWHULQJDQJOH
5HIHUHQFHV
>@ - 5HLQHU 00U]\JORG / .LHODQVNL DQG = 6PDOHF $XWRPDW\F]QD LQVSHNFMD ZL]\MQD GOD ]DVWRVRZDĔ SU]HP\VáRZ\FK ± UR]ZLą]DQLD
VSU]HWRZR±SURJUDPRZH$XWRPDWHGYLVLRQLVSHFWLRQIRULQGXVWULDODSSOLFDWLRQVKDUGZDUHVROXWLRQ±VRIWZDUH3UDFH1DXNRZH,QVW\WXWX
7HFKQRORJLL0DV]\QL$XWRPDW\]DFML3ROLWHFKQLNL:URFáDZVNLHM9RO
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